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In the realm of Continuum Physics, material bodies are realized as continous media and 
so-called “extensive quantities”, such as mass, momentum and energy, are monitored through 
the fields of their densities, which are related by balance laws constitutive equations. 
While building the mathematical models of any continuum media mechanics, as a rule 
one uses three levels of description: phenomenological, dynamic, and statistical. We have deal 
with the phenomenological descriptive level. 
Let us set the following equations as the system S : 
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Here   is density of the continuum medium considered; p  is the hydrostatic 
(equilibrium) pressure; u

 is the velocity vector;   is the tensor of viscous tension; 
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  is the dissipative function. Allow   to be a symmetric 
tensor, depending only on ugrad

. Such class of continuum media was named by C. Truesdell 
as simple nonpolar continuum media [1]. 
It is obviously the system of differential equations (1)-(3) is not closed, because the 
functions ij , G , and H  are arbitrary. 
So, we should try to find out some quite general approaches to the problem of 
determining equations necessary for the closure of a differential equations system the 
consequences of conservations lows. Apparently, it should be the principle of invariance. 
Further, it seems quite naturally to apply a group of continuum transformations in order to 
formulate the invariance principle itself. 
Thus, we have the problem of group classification of differential consequences of 
conservation lows. The first problem in this way is the problem of finding equivalence 
transformations [2,3]. This problem consists of the constructions of the space 
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ijAmn    that presents the system of differential equations (1)-(3), 
while only changing their representative ij , ijkl , G , H . 
Here ij  are components of the tensor  , and 
k
l
ij
ij
kl p

 , l
k
k
l x
u
p


 , 
)3,2,1;,...,2,1,,,(  NNlkji . 
As usually, for this purpose a one-parameter Lie’s group of transformations of the space 
AmnR   with the group parameter a  is used. For more details one can see [3]. 
The generator of this group has the form 
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In the classical approach [2] for equivalence groups it was assumed ),,,,(  puxttt  , 
),,,,(  puxtii xx  ; ),,,,(  puxtii uu  , ),,,,(   puxt , ),,,,(  puxtpp  . 
The main result is Theorem. In classical approach the generators (4) are 
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This means that the equivalence group of model (1)-(3) does not have 3SO  as a subgroup. 
Henceforth, we should take it in account in the time of building any models of continuum 
media. 
Moreover, we can not now assume isotropy of tensor . 
Conversely, we should solve the problem of group classification for system (1)-(3). 
It will be the part II. 
 
References 
 [1]  Trusdell, C.: 1972, “A first course in rational continuum mechanics”. The Johns Hopkins University, 
Baltimore, Maryland. 
 
[2]  Ovsiannikov, L. V.: 1978, Group analysis of differential equations. Moscow: Nauka. English translation, 
Ames, W.F., Ed., published by Academic Press, New York, 1982. 
 
[3]  Meleshko, S.V.: 2005, Methods for constructing exact solutions of partial differential equations, Springer 
Science + Buisness Media, Inc. 
